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The Natural History of Asthma
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Noted that mental suffering impairs 
physical well-being and adversely 
affects the respiratory organs; and 
this was universally known in the 
12th century

..’ the success of relieving the 
patient depends largely on an 
intimate knowledge of the total
patient.”

Treatise on Asthma 

Maimonides
Rabenu Moshe Ben Maimon
(1135 - 1204)



Webster, Tonnelli and Sternberg 2002

Stress Physiology is Organized Around Two Systems:

Neuroendocrine - Immune Interactions

• Sympathetic-Adrenomedullary (SAM) System
•Hypothalamic-Pituitary-Adrenocortical (HPA) System

These systems are regulated in the brain

Presenter
Presentation Notes
Stress activates the central and peripheral components of the stress system, i.e., the hypothalamic-pituitary-adrenal (HPA) axis and the arousal/sympathetic system. The principal effectors of the stress system are corticotropin-releasing hormone (CRH), arginine vasopressin, the proopiomelanocortin-derived peptides alpha-melanocyte-stimulating hormone and beta-endorphin, the glucocorticoids, and the catecholamines norepinephrine and epinephrine. Appropriate responsiveness of the stress system to stressors is a crucial prerequisite for a sense of well-being, adequate performance of tasks and positive social interactions. By contrast, inappropriate responsiveness of the stress system may impair growth and development, and may account for a number of endocrine, metabolic, autoimmune and psychiatric disorders. 




Wright et al., Thorax 1998; 53:1066-74
Wright et al., JACI 2005; 5:23-9.
Wright RJ, Bio Psychol 2010 [Epub ahead of print

Presenter
Presentation Notes
It is now clear that immune function is influenced by autonomic nervous systems activity and by the release of neuroendocrine substances from the central nervous system, specifically the pituitary.  

Conversely, cytokines and hormones released by an activated immune system influence neural and endocrine processes.  

Regulatory peptides and receptors, once confined to the brain, are expressed by both the nervous and immune systems enabling each system to monitor and modulate the activities of the other.  



Prescott & Clifton, Cur Opin All Clin Immunol 2009; 9:417-26



Black Box Model of
Stress and Asthma Epidemiology

Stress Asthma

Can differential life stress experiences contribute to health disparities?



Caregiver Stress and Repeated 
Wheeze up to Age 14 Months
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Presenter
Presentation Notes
Dr. Wright and colleagues have previously shown a relationship between higher levels of caregiver stress and wheeze as a marker of later asthma risk in a population that is largely representative of a suburban population in the Boston metropolitan area.  You can see the stepwise increase in the number of infants having wheezed as the level of stress goes from low, intermediate to high.  

These data were reported in the American Journal of Respiratory and Critical Care Medicine.  



Mean Caregiver Stress Over Time: Comparing High to Low 
Lymphocyte Proliferative Response to Der f 1

Analysis also controls for race, active maternal asthma, and cold status.
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Wright RJ, et al.  Ciencia & Salude Coletiva 2008; 13:1729-42

Presenter
Presentation Notes
Environmental factors including air pollution (for example diesel exhaust particles), tobacco smoke, and indoor allergens such as cockroach or dust mite can be breathed into the body and alter the way in which the immune system is functioning. These for example may tip the scale towards an increased risk for asthma development.  


But there are other factors in the environment that might be thought of as social pollution that may also be ‘breathed’ into the body and experienced as stress.  

Stress and negative emotions can influence the immune system in a similar way that we think about allergens or these other physical factors having an effect. 



Stress is Normative

• At some point, we all encounter major life 
stress, and daily we manage more minor stress
– Daily hassles

• Late for appointment, no parking space, elevator slow to arrive….

– Chronic Stress
• Constant money worries, marital problems, caring for chronically ill 

spouse or child….

– Major Life Stress
• Death of loved one, break up of significant relationship, serious 

accident, natural disaster



Trauma – Candidate Stressor
Not normative

Amygdala

Hippocampus

Memory - Strong Emotions



Caretaker Exposure to Violence (ICAS)
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Children Reflect What They See - ?physiologically



Stress Domains

• Financial strain

• Racism/discrimination

• Interpersonal violence

• Community violence

• Other negative life events (housing, landlords, 
fear of eviction, etc.) 



Cortisol in Health and Disease

Decreased

Increased

Stress is an endocrine disruptor



Preliminary Cortisol Analyses

0

2

4

6

8

10

12

14

16

18

20

Time 1 Time 2 Time 3 Time 4 Time 5

Sampling Time

C
or

tis
ol

 (n
M

ol
/L

)

Low (n=16)

Medium (n=24)

High (n= 28)

Suglia SF et al., Psychol Trauma [Epub ahead of print]



-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

0 2 4 6 8 10 12

Number of Domains with Negative Life Events

Pr
ed

ic
te

d 
C

or
d 

B
lo

od
 I

gE
 L

ev
el

s 
(I

U
/m

l)

High Dust Mite Allergen

Low Dust Mite Allergen 

Linear (High Dust Mite
Allergen)
Linear (Low Dust Mite
Allergen )



0
.2

.4
.6

.8
P

re
di

ct
ed

 P
ro

ba
bi

lit
y 

of
 E

le
va

te
d 

C
or

d 
B

lo
od

 Ig
E

No Abuse 1-2 Time Periods 3 + Time Periods
Note:  All probabilities are based on adjusted, log transformed cord blood IgE scores. Trend significant at p<.01.  High IgE= .77 IU/mL & above.

Probability of High Cord Blood IgE Level  by Maternal Exposure to Violence

Sternthal et al., JACI 2009; 124:954-60



During early childhood the human stress 
system is under strong social regulation

As quality of care
decreases, young
children become
highly stress
vulnerable  

Sensitive, responsive, supportive
care “buffers” or protects
young children from experiencing
elevated stress hormone levels



Specific Model
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Sample
• 50 mother-infant dyads to date

– primarily low-income
– racial/ethnic background

White Black Asian         Multi-racial
Non-Hispanic 18% 36% 4% 8%
Hispanic 20% 6% 0% 8%

• From Project ACCESS (PI RJ Wright)
• Lifetime trauma exposure

– 84% > 1 Criterion A event(s)
• consistent with studies with similar samples

– M = 2.7 events, range 0-10
– large majority prior to pregnancy



LifeShirt System: 
Autonomic Reactivity



Dyadic Regulation

• Still-Face Paradigm (SFP)
– standardized dyadic stressor (Tronick et al., 1978)

• Repeated version (2 min each)
– Play (baseline)
– Still-Face 1 (stressor)
– Reunion  1 (recovery)
– Still-Face 2 (stressor)
– Reunion  2 (recovery)



SFP: Infant Distress Recovery
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Maternal Lifetime 
Trauma Exposure

Bosquet Enlow et al., Psychosom Med 2009



Is Environmental Control Helpful?

http://health.allrefer.com/health/asthm
a-common-asthma-triggers.html



Why not stress management?

1. Meditation
2. Laugh Out Loud
3. Play Soothing Music
4. Think Happy Things
5. Take a Short Walk
6. Slow/Deep Breaths
7. Relax Body 

(Before/After Bed)
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